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Description

TECHNICAL FIELD

[0001] The present invention relates to a pipe-joining
method for producing an underwater pipeline.

[0002] The method according to the present invention
comprises welding the facing free ends of two adjacent
pipes, aligned along an axis, to form an annular joint por-
tion known as cutback; and applying a protective sheet
about the cutback.

BACKGROUND ART

[0003] Underwater pipelines comprise a number of
pipes joined to total lengths of hundreds of kilometers.
The pipes are of normally 12-metre standard length, and
relatively large diameters ranging between 0.2 and 1.5
metres, and each comprise a steel cylinder; afirst coating
of polymer material to protect the steel pipe; and possibly
a second coating of Gunite or cement to weigh down the
pipe. In some applications, the pipes and underwater
pipelines do not need and therefore have no second coat-
ing.

[0004] To weld the steel cylinders to one another, the
opposite free ends of each pipe have no first or second
coating. The pipes are joined at on-land installations into
multiple-standard-length pipes, as well as on pipeline-
laying vessels, on which standard-length or multiple-
standard-length pipes are joined to others, in turn already
joined to other pipes, to form part of the underwater pipe-
line.

[0005] The actual joining operation comprises welding
the steel cylinders, normally in a number of weld passes,
and bridging the first and, possibly, second coating. Once
an annular weld is formed between two steel cylinders,
a cutback with no first or second coating extends astride
the weld, is defined substantially by the free ends of the
pipes, extends axially between two end portions of the
first coating, and must be protective coated.

[0006] Cutback protective coating is known as "field
joint coating", and comprises coating the cutback with
three coats to ensure protection and adhesion of the
coats to the steel cylinders. More specifically, cutback
protective coating comprises heating, e.g. induction
heating, the cutback to 250°C; spraying the cutback with
powdered epoxy (FBE - Fusion Bonded Epoxy) resin,
which, in contact with the cutback, forms a relatively thin
first coat or "primer"; spraying the cutback, on top of the
first coat, with a modified copolymer, which acts as ad-
hesive and, in contact with the first coat, forms arelatively
thin second coat; applying a third so-called "top coat";
and then bridging the second coating if necessary.
[0007] Welding, non-destructive weld testing, and
bridging the first and second coating, are performed at
joining stations equally spaced along the path of the pipes
(or ofthe pipeline being formed, when the pipes are joined
to this). The pipes are therefore advanced in steps, and
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are stopped at each joining station for a length of time
determined by the longest operation, which, at present,
is that of applying the third or top coat.

[0008] Known methods currently employed to apply
the third coat include:

"cigarette wrapping", which comprises heating,
winding, and compressing a number of thin sheets
of polymer material about the cutback, on top of the
adhesive second coat;

- "spiral wrapping", which comprises heating, double-
winding, and compressing a strip about the cutback,
on top of the second coat;

- "flame spraying" using a hot spray gun to melt and
spray on polymer;

- fitting a mold about the cutback, and injecting liquid
polymer aboutthe cutback, ontop ofthe second coat;

- preparing a polymer strip having a heat-shrink outer
protective layer (third coat) and an adhesive inner
layer (second coat); heat-shrinking the strip; and
melting the adhesive inner layer so the strip adheres
firmly to the first coat. This last method differs from
the previous methods by simultaneously applying
the second and third coat.

[0009] Document US 2005/0244578 A1 discloses a
system and a method for field coating without specifying
how to apply the coatings.

[0010] Document US 6,065,781 discloses a method
and apparatus for protecting the weld area of a polyolefin
coated pipe and teaches to rotate the pipe closely to a
fixed extruder.

[0011] Allthe above methods of applying the third coat
are extremely time-consuming. More specifically, coating
large cutbacks, such as those of a 48-inch (roughly 1.2-
metre) diameter steel cylinder, calls for applying a rela-
tively long third coat, which, in addition, may be as much
as 5 mm thick and 400 mm wide. In other words, since,
in most cases, the mass of polymer material to be applied
to form the third coat is relatively considerable, and the
third coat must be plastic enough, when applied, to
achieve effective chemical/mechanical adhesion to the
second coat, known methods of applying the third coat
do not allow a satisfactory reduction in coating time.

DISCLOSURE OF INVENTION

[0012] Itis an object of the presentinvention to provide
a pipe-joining method for producing an underwater pipe-
line, which comprises applying a protective sheet about
the cutback, to eliminate the drawbacks of the known art.
[0013] According to the presentinvention, there is pro-
vided a method of joining pipes to produce an underwater
pipeline, the method comprising welding the facing free
ends of two adjacent pipes, aligned along an axis, to de-
fine a cutback; and winding a protective sheet about the
cutback; and extruding the protective sheet close to the
cutback from an extrusion outlet facing and close to the
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cutback by an extruder and winding the protective sheet
about the cutback simultaneously; the method being
characterized by rotating the extruder and the extrusion
outlet about the axis, and keeping the extrusion outlet
facing and close to the cutback so as to cover the entire
cutback with the protective sheet.

[0014] Extruding the protective sheet close to the cut-
back means it can be applied to the cutback while still in
the plastic state and at such a temperature as to achieve
improved, relatively fast adhesion to the underlying coats
and to the first coating. And the even temperature along
the whole of the protective sheet means the whole cut-
back can be coated with a single protective sheet extrud-
ed to a suitable thickness.

[0015] The presentinventionalsorelates to a pipe-join-
ing apparatus for producing underwater pipelines.
[0016] According to the presentinvention, there is pro-
vided an apparatus for joining pipes to produce an un-
derwater pipeline; the apparatus comprising at least one
welding unit for welding the facing free ends of two ad-
jacent pipes, aligned along an axis, to define a cutback;
and a coating unit for winding a protective sheet about
the cutback; an extruder for extruding the protective
sheet at a joining station, close to the cutback; wherein
the coating unit comprises the extruder, so as to extrude
and apply the protective sheet to the cutback simultane-
ously; the extruder comprising an extrusion outlet facing
and close to the cutback; the apparatus being character-
ized by comprising means for rotating the extruder and
the extrusion outlet about the axis, and keeping the ex-
trusion outlet facing and close to the cutback so as to
cover the entire cutback with the protective sheet.
[0017] The present invention also relates to an under-
water-pipeline-laying vessel.

[0018] According to the presentinvention, there is pro-
vided a vessel for laying underwater pipelines, and com-
prising a pipe-joining apparatus as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] Anon-limitingembodimentofthe presentinven-
tion will be described by way of example with reference
to the accompanying drawings, in which:

Figure 1 shows a side view, with parts removed for
clarity, of a pipeline-laying vessel implementing the
pipe-joining method according to the present inven-
tion;

Figures 2 and 3 show sections, with parts removed
for clarity, of pipes at various joining stages;
Figures 4 to 7 show larger-scale sections, with parts
removed for clarity, of pipes at further joining stages;
Figure 8 shows a side view, with parts in section and
parts removed for clarity, of a pipe-joining apparatus
in accordance with the present invention;

Figure 9 shows a cross section, with parts in section
and parts removed for clarity, along line IX-IX of the
Figure 8 pipe-joining apparatus;
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Figure 10 shows a larger-scale plan view, with parts
removed for clarity, of a component part of the Figure
9 pipe-joining apparatus.

BEST MODE FOR CARRYING OUT THE INTENTION

[0020] Number 1inFigure 1indicates a pipeline-laying
vessel in the process of producing and laying in the sea
(SL indicates sea level) an underwater pipeline 2 com-
prising pipes 3 joined to one another. Vessel 1 comprises
hulls 4; an above-water tunnel 5; a partly above-water,
inside ramp 6; an underwater outside ramp 7; and a work
line 10 extending along tunnel 5 and the above-water
portion of inside ramp 6.

[0021] The partly formed underwater pipeline 2 and
pipes 3 ready for joining to it extend along an axis A of
work line 10, which comprises a number of joining sta-
tions 11 equally spaced along axis A, and each for per-
forming a given operation, such as welding, non-destruc-
tive testing, or bridging a coating.

[0022] The distance between adjacent joining stations
11 equals the standard length, about 12 metres, of each
pipe 3, or a multiple of the standard length, when joining,
along line 10, multiple-standard-length pipes 3 joined be-
forehand at on-land installations or off-line on the vessel.
[0023] With reference to Figure 2, each pipe 3 com-
prises a steel cylinder 12; a first coating 13, normally of
polyethylene or polypropylene, contacting and for corro-
sionproofing steel cylinder 12; and a second coating 14
of Gunite or cement for weighing down underwater pipe-
line 2.

[0024] In an alternative embodiment not shown, the
pipes have no second coating.

[0025] Each pipe 3 hastwo opposite free ends 15 (only
one shown in Figures 2 to 6) with no first coating 13 and
no second coating 14; and first coating 13 has a bevel
16 at each free end 15.

[0026] Two consecutive pipes 3, aligned along axis A
(Figure 2), are positioned with free ends 15 parallel, fac-
ing, and close together, and are welded - possibly in a
number of weld passes at successive joining stations 11
-toform anannular weld bead 17 between pipes 3 (Figure
3). With reference to Figure 3, two welded pipes 3 form
a cutback 18 extending along axis A, between two suc-
cessive bevels 16 of first coating 13, and along annular
weld bead 17.

[0027] Inadditiontowelding cylinders 12, joining pipes
3 also comprises bridging first coating 13 and second
coating 14. Bridging first coating 13 comprises surface
treating (shot peening) cutback 18; induction heating cut-
back 18 to 250°C; and applying a first coat 19, second
coat 20, and third coat 21 of polymer material to cutback
18 in rapid succession.

[0028] With reference to Figure 4, first coat 19 is 100
to 500 microns thick, and is made of epoxy (FBE : Fusion
Bonded Epoxy) resin applied to cutback 18 in powdered
form using a spray gun not shown in the drawings.
[0029] With reference to Figure 5, second coat 20 is
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100 to 500 microns thick, and is made of a modified co-
polymer, normally CMPE or CMPP, applied in powdered
form about cutback 18, on top of first coat 19, using a
spray gun not shown in the drawings.

[0030] With reference to Figure 6, third coat 21 is 2 to
5 mm thick, is made of a modified copolymer, normally
CMPE or CMPP, applied by winding a single protective
sheet 22 of modified copolymer about cutback 18 at a
joining station 11, and is wide enough to overlap first
coating 13. At station 11, protective sheet 22 is extruded
directly, close to cutback 18, from a pasty copolymer,
and is wound about cutback 18. More specifically, pro-
tective sheet 22 is advantageously extruded and wound
about cutback 18 simultaneously, and is extruded thick
enough to bridge first coating 13 to its original thickness
in only one pass. By which is meant one 360° turn, which,
for safety, is extended to 365° to overlap the free ends
of protective sheet 22. Application of third coat 21 also
comprises pressing protective sheet 22 on cutback 18 to
achieve chemical and mechanical adhesion between
third coat 21 and second coat 20, and between third coat
21 and first coating 13 underneath.

[0031] More specifically, protective sheet 22 is advan-
tageously also pressed simultaneously as it is extruded
and wound.

[0032] Next, second coating 14 is bridged by applying
a coat C of bitumen or resin, as shown in Figure 7.
[0033] With reference to Figure 1, vessel 1 comprises
a pipe-joining apparatus 23 for joining pipes 3, and which
comprises three welding units S atrespective joining sta-
tions 11; a coating unit 24 (Figure 8) for applying third
coat 22 at a joining station 11; and a plastifying unit 25
(Figure 8) close to coating unit 24.

[0034] With reference to Figure 8, coating unit 24 ap-
plies third coat 21 according to the method described,
which preferably comprises simultaneously extruding,
winding, and pressing protective sheet 22 about cutback
18.

[0035] In Figure 8, pipes 3 are supported and guided
by rollers 26, in turn supported by uprights 27 fixed to
tunnel 5. Alternatively, uprights 27 may rest on outside
ramp 6 (Figure 1).

[0036] Plastifying unit 25 plastifies the polymer, origi-
nally in the form of granules or flakes, is fixed to tunnel
5 by a structural member 28, and comprises a hopper
29, a screw extruder 30, and a nozzle 31.

[0037] Coating unit 24 comprises rails 32 fixed to tun-
nel 5; a carriage 33 running, parallel to axis A, along rails
32; a further rail 34 formed in carriage 32; and a wheel
35 supported on rail 34 and rotating about a respective
axis A1 substantially coinciding with axis A of underwater
pipeline 2.

[0038] Coating unit 24 comprises an extruder 36 and
aroller 37, both supported by wheel 35. Extruder 36 com-
prises an outlet 38 for forming protective sheet 22, and
an inlet 39 by which to feed the liquid or pasty polymer
from plastifying unit 25 to coating unit 24, and is posi-
tioned with outlet 38 facing and close to cutback 18. The
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distance between outlet 38 and second coat 20 generally
equals the thickness of third coat 21 to be applied. The
radial position of extruder 36 with respect to axis A1 is
adjustable by means of a powered device, not shown in
the drawings, to adjust and obtain the best distance be-
tween outlet 38 and second coat 20; and extruder 36 can
be tilted to adapt its position with respect to cutback 18,
in the event axis A1 and axis A do not coincide perfectly.
[0039] Wheel 35 comprises two rings 40 spaced apart
by spacers 41 equally spaced about axis A1; and two
opposite, facing plates 42 (Figure 9) for supporting ex-
truder 36.

[0040] With reference to Figure 9, extruder 36 is
mounted to slide with respect to plates 42 and radially
with respect to axis A1, and is selectively adjustable with
respect to axis A1. Roller 37 is supported by a member
43 fixed adjustably to extruder 36 to adjust the position
of roller 37 with respect to outlet 38. Member 43 com-
prises a spring 44 for exerting thrust on roller 37 when
applying protective sheet 22; and roller 37 is preferably
divided into a number of independent portions to effec-
tively compress both the portion of protective sheet 22
on cutback 18, and the portions of the protective sheet
overlapping first coating 13.

[0041] Extruder 36 comprises a tank 45, which comes
out inside outlet 38 and is filled through inlet 39; a piston
46, which slides inside tank 45; a rod 47 fixed to piston
46; and an actuator 48 for moving rod 47 and piston 46
back and forth inside tank 45, towards outlet 38 when
extruding protective sheet 22, and in the opposite direc-
tion when extrusion is completed.

[0042] Coating unit 24 comprises an actuator 49 for
rotating wheel 35 about axis A1; and an actuator 50 for
moving carriage 33 parallel to axis A, and so moving
wheel 35 and extruder 36 along rails 32 to selectively set
extruder 36 to a feed position (shown by the dash line in
Figure 8), in which nozzle 31 of plastifying unit 25 is con-
nected to inlet 39 of the coating unit, and a coating posi-
tion (shown by the continuous line in Figure 8), in which
outlet 38 is located in close proximity to cutback 18.
[0043] Actuators 48, 49, 50 are preferably electrome-
chanical, which are preferred to hydraulic or pneumatic
actuators by not requiring piping which could impede the
movement of coating unit 24, and by powering the moving
parts by means of sliding contacts not shown in the draw-
ings. Mechanically, actuators 48, 49, 50 may be defined
by sprocket/rack, sprocket/gear, and screw/nut screw
couplings.

[0044] With reference to Figure 9, tank 45 comprises
lateral walls 51; end walls 52; and heating elements 53
for maintaining a temperature which enables extrusion
of protective sheet 22, and promotes adhesion of protec-
tive sheet 22 to second coat 20.

[0045] With reference to Figure 10, outlet 38 is bound-
ed by two plates 54 perpendicular to end walls 52, and
by two prismatic bodies 55 gripped between plates 54,
and so has a flow cross section 56 of height H defined
by the distance between plates 54, and of width L defined
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by the distance between prismatic bodies 55.

[0046] Prismatic bodies 55 are gripped releasably be-
tween plates 54, to adjust the distance between prismatic
bodies 55 and the width L of flow cross section 56.
[0047] The distance between end walls 52 may also
be adjusted by inserting prismatic bodies 55 of a different
thickness to adjust height H of flow cross section 56.
These adjustments provide for adjusting the thickness
and width of protective sheet 22 to the size of cutback
18. In an embodiment not shown, the prismatic bodies
are bevelled to form a protective sheet 22 with bevelled
lateral edges.

[0048] With reference to Figure 8, pipe-joining appa-
ratus 23 comprises a control unit 57 for controlling the
movement of underwater pipeline 2 with respect to joining
stations 11, the movements and operation of coating unit
24, and operation of plastifying unit 25. More specifically,
control unit 57 coordinates the rotation speed Vr of wheel
35, when applying protective sheet 22, with the displace-
ment speed Vp of piston 46 at the extrusion stage, where-
in piston speed Vp is related to the extrusion speed of
protective sheet 22. The ratio between wheel speed Vr
and piston speed Vp (tantamount to the extrusion speed
of protective sheet 22) must be such as to avoid "stretch-
ing" (rotation speed Vr too fast with respect to piston
speed Vp) or "folding" (rotation speed Vr too slow with
respect to piston speed Vp) protective sheet 22 as it is
applied.

[0049] Stretching of protective sheet 22 may be useful
atthe final stage to detach protective sheet 22 from outlet
38.

[0050] In actual use, and with reference to Figure 1,
vessel 1 advances in steps to feed the free ends 15 of
pipes 3 or cutbacks 18 into joining stations 11, and stops
when cutbacks 18 are located at joining stations 11. Pipe-
joining apparatus 23 is located at the joining station 11
where third coat 21 is formed. With reference to Figure
8, coating unit 24 is connected to polymer plastifying unit
25 as vessel 1 advances, and, when the vessel 1 stops,
is located about a cutback 18, to which first coat 19 and
second coat 20 have been applied in known manner.
Piston 46 is moved forwards towards outlet 38 to expel
the plastic polymer through outlet 38 and gradually form
protective sheet 22. Atthe same time, wheel 35 is rotated
about axis A1, which, at joining station 11, coincides with
axis A of underwater pipeline 2. The displacement speed
of piston 46 is synchronized with the rotation speed of
wheel 35 to apply protective sheet 22 evenly as it is ex-
truded. As it is wound, protective sheet 22 - or, rather,
the portion of protective sheet 22 that has just come out
of outlet 38 - is simultaneously compressed by roller 37
located close to and downstream from outlet 38 in the
rotation direction of wheel 35. Wheel 35 and extruder 36
make one complete 360° turn, plus a further roughly 5°
to overlap the opposite ends of protective sheet 22. At
the overlap rotation stage, extrusion may be cut off or
slowed down to "stretch" protective sheet 22 and reduce
the thickness of the overlap end to detach protective
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sheet 22 from outlet 38.

[0051] Once protective sheet22is wound and pressed,
extruder 36 is moved back into the feed position, and
cutback 18 is fed to the next joining station 11, where
outer coating 14 is bridged by applying bitumen or resin
coat C in known manner (Figure 6).

[0052] The presentinvention has numerous advantag-
es, one of which being the considerable time saved in
producing third coat 21 - or, more generally speaking, a
thick coat at ideal coating temperature - by simply ex-
truding protective sheet 22 on site.

[0053] Another advantage lies in simultaneously ex-
truding and winding protective sheet 22 onto cutback 18.
Moreover, protective sheet 22 is compressed simultane-
ously as it is extruded and wound; and the method and
pipe-joining apparatus 23 described allow of numerous
adjustments, which make the invention highly versatile.
[0054] Obviously, pipe-joining apparatus 23 may be
produced in a number of variations, in which:

a) plastifying unit 25 is movable to feed coating unit
24, as opposed to coating unit 24 moving to and from
the plastifying unit;

b) both coating unit 24 and plastifying unit 25 are
fixed, and are connected by a pipe, not shown in the
drawings, connectable selectively to coating unit 24.

[0055] In another variation, not shown in the drawings,
wheel 35 is supported for rotation by two jaws or belts
connectable to underwater pipeline 2, on opposite sides
of cutback 18.

[0056] Thoughthe above description refers specifically
to apparatus 23 installed on vessel 1, apparatus 23 may
obviously form part of an on-land installation for joining
standard-length pipes 3 into multiple-standard-length
pipes 3, which are joined to form underwater pipelines 2
on a vessel for joining multiple-standard-length pipes 3.

Claims

1. A method of joining pipes (3) to produce an under-
water pipeline (2), the method comprising welding
the facing free ends (15) of two adjacent pipes (3),
aligned along an axis (A), to define a cutback (18);
and winding a protective sheet (22) about the cut-
back (18); and extruding the protective sheet (22)
close to the cutback (18) from an extrusion outlet
(38) facing and close to the cutback (18) by an ex-
truder (36) and winding the protective sheet (22)
about the cutback (18) simultaneously; the method
being characterized by rotating the extruder (36)
and the extrusion outlet (38) about the axis (A), and
keeping the extrusion outlet (38) facing and close to
the cutback (18) so as to cover the entire cutback
(18) with the protective sheet (22).

2. A method as claimed in Claim 1, characterized by
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adjusting extrusion speed (Vp) and the rotation
speed (Vr) of the extrusion outlet (38) as a function
of each other.

A method as claimed in Claim 1, characterized by
feeding the extruder (36) with pasty plastic material.

A method as claimed in Claim 3, characterized by
plastifying the plastic material in a plastifying unit
(25), and selectively connecting the plastifying unit
(25) to the extruder (36).

A method as claimed in any one of the foregoing
Claims, characterized by compressing the protec-
tive sheet (22) on the cutback (18) and winding the
protective sheet (22) simultaneously.

A method as claimed in Claim 5, characterized by
compressing the protective sheet (22) by means of
a roller (37); and rotating the roller (37) about the
axis (A).

A method as claimed in any one of the foregoing
claims, wherein the cutback (18) extends along axis
(A), between two successive bevels (16) of first coat-
ing (13), and along an annular weld bead 17; the
protective sheet (22) being extruded and wound
about cutback (18) thick enough to bridge first coat-
ing (13) to its original thickness in only one pass.

A method as claimed in any one of the foregoing
claims, characterized by winding a single protective
sheet (22) of modified copolymer about cutback (18)
wide enough to overlap first coating (13).

An apparatus for joining pipes (3) to produce an un-
derwater pipeline (2); the apparatus (23) comprising
at least one welding unit for welding the facing free
ends (15) of two adjacent pipes (3), aligned along
an axis (A), to define a cutback (18); and a coating
unit (24) for winding a protective sheet (22) about
the cutback (18); an extruder (36) for extruding the
protective sheet (22) at a joining station (11), close
to the cutback (18); wherein the coating unit (24)
comprises the extruder (36), so as to extrude and
apply the protective sheet (22) to the cutback (18)
simultaneously; the extruder (36) comprising an ex-
trusion outlet (38) facing and close to the cutback
(18); the apparatus being characterized by com-
prising means (34, 35, 49) for rotating the extruder
(36) and the extrusion outlet (38) about the axis (A),
and keeping the extrusion outlet (38) facing and
close to the cutback (18) so as to cover the entire
cutback (18) with the protective sheet (22).

An apparatus as claimed in Claim 9, characterized
by comprising a control unit (57) for adjusting extru-
sion speed (Vp) and the rotation speed (Vr) of the
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1.

12.

13.

14.

15.

extrusion outlet (38) as a function of each other.

An apparatus as claimed in any one of Claims 9 or
10, characterized in that the extruder (36) compris-
es aninlet (39) by which to feed pasty plastic material
to the extruder (36).

An apparatus as claimed in Claim 9, characterized
by comprising a plastifying unit (25) for plastifying
plastic material, and which is connectable selectively
to the inlet (39) to transfer the plastified plastic ma-
terial to the extruder (36).

An apparatus as claimed in any one of Claims 9 to
12, characterized by comprising a roller (37) for
compressing the protective sheet (22) on the cutback
(18).

An apparatus as claimed in Claim 13, characterized
in that the roller (37) is fitted to the extruder (36) to
compress the protective sheet (22) simultaneously
with application of the protective sheet (22).

An underwater-pipeline-laying vessel comprising a
pipe-joining apparatus (23) as claimed in any one of
Claims 9 to 14.

Patentanspriiche

1.

Ein Verfahren zum Verbinden von Rohren (3) fir die
Herstellung einer Unterwasser-Pipeline (2), mit den
Schritten: Verschweil3en der einander zugewandten
freien Enden (15) zweier benachbarter Rohre (3),
die entlang einer Achse (A) ausgerichtet sind, um
einen cutback (18) zu definieren, Aufwickeln einer
Schutzhiille (22) um den cutback (18) Extrudieren
der Schutzhlille (22) nahe des cutbacks (18) aus ei-
nem dem cutback (18) zugewandten Extrusionsaus-
lass (38) nahe dem cutback (18) mit einem Extruder
(36) bei gleichzeitigem Aufwickeln der Schutzhille
(22) um den cutback (18), gekennzeichnet durch
Rotieren des Extruders (36) und des Extrusionsaus-
lasses (38) um die Achse (A), und Halten des Ex-
trusionsauslasses (38) zugewandt und nahe dem
cutback (18), um so den gesamten cutback (18) mit
der Schutzhille (22) abzudecken.

Verfahren nach Anspruch 1, gekennzeichnet
durch Einstellen der Extrusionsgeschwindigkeit
(Vp) und der Rotationsgeschwindigkeit (V,) des Ex-
trusionsauslasses (38) in Abhangigkeit voneinan-
der.

Verfahren nach Anspruch 1, gekennzeichnet
durch Zuflihren von pastdésem Kunststoffmaterial
zum Extruder (36).
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Verfahren nach Anspruch 3, gekennzeichnet
durch Plastifizieren des Kunststoffmaterials in einer
Plastifizierungseinheit (25) und selektives Verbin-
dender Plastifizierungseinheit (25) mit dem Extruder
(36).

Verfahren nach einem der vorangegangenen An-
spriiche, gekennzeichnet durch Komprimieren der
Schutzhille (22) auf den cutback (18) und gleichzei-
tiges Aufwickeln der Schutzhiille (22).

Verfahren nach Anspruch 5, gekennzeichnet
durch Komprimieren der Schutzhiille (22) mittels ei-
ner Walze (37) und Rotieren der Walze (37) um eine
Achse (A).

Verfahren nach einem der vorangegangenen An-
spriiche, wobei der cutback (18) entlang der Achse
(A) verlauft, zwischen zwei aufeinanderfolgenden
Abschragungen (16) einer ersten Beschichtung (13)
und entlang einer ringférmigen Schweil’naht (17)
und wobei die extrudierte und um den cutback (18)
gewickelte Schutzhiille (22) dick genug ist, um die
erste Beschichtung (13) in einem einzigen Durch-
gang bis zu lhrer urspriinglichen Dicke zu tiberbrik-
ken.

Verfahren nach einem der vorangegangenen An-
spriiche, gekennzeichnet durch Aufwickeln einer
einzelnen Schutzhiille (22) eines modifizierten Co-
polymers um den cutback (18) mit einer ausreichen-
den Breite, um die erste Beschichtung (13) zu uber-
lappen.

Eine Vorrichtung zum Verbinden von Rohren (3) fur
die Herstellung einer Unterwasser-Pipeline (2) auf-
weisend mindestens eine Schweileinheit zum Ver-
schweiflen von einander zugewandten freien Enden
(15) zweier benachbarter Rohre (3), die entlang ei-
ner Achse (A) ausgerichtet sind, um einen cutback
(18) zu definieren, und einer Beschichtungseinheit
(24) zum Aufwickeln einer Schutzschicht (22) um
den cutback (18), einen Extruder (36) zum Extrudie-
ren der Schutzhiille (22) an einer Verbindungsstati-
on (11) nahe dem cutback (18), wobei die Beschich-
tungseinheit (24) einen Extruder (36) aufweist, so-
dass die Schutzhlille (22) gleichzeitig extrudiert und
auf den cutback (18) aufgebracht werden kann, und
wobei der Extruder (36) nahe dem cutback (18) ei-
nen diesem zugewandten Extrusionsauslass (38)
aufweist, dadurch gekennzeichnet, dass die Vor-
richtung Mittel (34, 35, 49) aufweist, zum Rotieren
des Extruders (36) und des Extrusionsauslasses
(38) um die Achse (A) und zum Halten des Extrusi-
onsauslasses (38) nahe dem cutback (18) und die-
sem zugewandt, um den gesamten cutback (18) der
Schutzhiille (22) abzudecken.
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Vorrichtung nach Anspruch 9, dadurch gekenn-
zeichnet, dass die Vorrichtung eine Steuereinheit
(57) aufweist zum Einstellen der Extrusionsge-
schwindigkeit (Vp) und der Rotationsgeschwindig-
keit (V,) des Extrusionsauslasses (38) in Abhangig-
keit voneinander.

Vorrichtung nach einem der Anspriiche 9 oder 10,
dadurch gekennzeichnet, dass der Extruder (36)
einen Einlass (39) aufweist, ber den dem Extruder
(36) pastoses Kunststoffmaterial zufihrbar ist.

Vorrichtung nach Anspruch 9, dadurch gekenn-
zeichnet, dass die Vorrichtung eine Plastifizie-
rungseinheit (25) aufweist zur Plastifizierung von
Kunststoffmaterial, die selektiv mit dem Einlass (39)
verbindbar ist, sodass das pastdse Kunststoffmate-
rial zu dem Extruder (36) Ubertragbar ist.

Vorrichtung nach einem der Anspriche 9 bis 12, da-
durch gekennzeichnet, dass die Vorrichtung eine
Walze (37) aufweist zum Komprimieren der Schutz-
hille (22) auf den cutback (18).

Vorrichtung nach Anspruch 13, dadurch gekenn-
zeichnet, dass die Walze (37) an dem Extruder (36)
angeordnet ist, sodass die Schutzhille (22) gleich-
zeitig komprimierbar und auftragbar ist.

Ein Unterwasser-Pipeline Verlegefahrzeug aufwei-
send eine Rohrverbindungsvorrichtung (23) gemaf
einem der Anspriiche 9 bis 14.

Revendications

Procédé de raccordement de tuyaux (3) pour pro-
duire un pipeline immergé (2), le procédé compre-
nant le fait de souder des extrémités libres se faisant
face (15) de deux tuyaux adjacents (3), alignés le
long d’'un axe (A), pour définir un rétrécissement
(18) ; et d’enrouler une feuille de protection (22)
autour durétrécissement (18) ; etd’extruder lafeuille
de protection (22) a proximité du rétrécissement (18)
a partir d’'une sortie d’extrusion (38) faisant face au
rétrécissement (18) et a proximité de celui-ci par une
extrudeuse (36) et d’enrouler la feuille de protection
(22) autour du rétrécissement (18) simultanément ;
le procédé étant caractérisé par le fait de faire tour-
ner I'extrudeuse (36) et la sortie d’extrusion (38)
autour de I'axe (A), et de maintenir la sortie d’extru-
sion (38) faisant face au rétrécissement (18) et a
proximité de celui-ci de maniere arecouvrir la totalité
du rétrécissement (18) avec la feuille de protection
(22).

Procédé tel que revendiqué dans la revendication 1,
caractérisé parle faitde régler la vitesse d’extrusion
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(Vp) et la vitesse de rotation (Vr) de la sortie d’ex-
trusion (38) 'une en fonction de l'autre.

Procédé tel que revendiqué dans la revendication 1,
caractérisé par le fait d’alimenter I'extrudeuse (36)
avec une matiére plastique pateuse.

Procédé tel que revendiqué dans la revendication 3,
caractérisé par le fait de plastifier la matiére plasti-
que dans une unité de plastification (25), et de relier
sélectivement l'unité de plastification (25) a I'extru-
deuse (36).

Procédé tel que revendiqué dans I'une quelconque
des revendications précédentes, caractérisé parle
fait de comprimer la feuille de protection (22) sur le
rétrécissement (18) et d’enrouler la feuille de protec-
tion (22) simultanément.

Procédé tel que revendiqué dans la revendication 5,
caractérisé par le fait de comprimer la feuille de
protection (22) au moyen d’un rouleau (37) ; et de
faire tourner le rouleau (37) autour de I'axe (A).

Procédé tel que revendiqué dans I'une quelconque
des revendications précédentes, dans lequel le ré-
trécissement (18) s’étend le long de I'axe (A), entre
deux biseaux successifs (16) d’un premier revéte-
ment (13), et le long d’'un cordon de soudure annu-
laire (17) ; la feuille de protection (22) étant extrudée
et enroulée autour du rétrécissement (18) suffisam-
ment épais pour combler le premier revétement (13)
a son épaisseur d’origine en un seul passage.

Procédé tel que revendiqué dans I'une quelconque
des revendications précédentes, caractérisé parle
fait d’enrouler une seule feuille de protection (22) de
copolymére modifié autour du rétrécissement (18)
suffisamment large pour recouvrir le premier revé-
tement (13).

Appareil de raccordement de tuyaux (3) pour pro-
duire un pipeline immergé (2) ; I'appareil (23) com-
prenant au moins une unité de soudage pour souder
les extrémités libres se faisant face (15) de deux
tuyaux adjacents (3), alignés le long d’'un axe (A),
pour définir un rétrécissement (18) ; et une unité de
revétement (24) pour enrouler une feuille de protec-
tion (22) autour du rétrécissement (18) ; une extru-
deuse (36) pour extruder la feuille de protection (22)
a une station de raccordement (11), a proximité du
rétrécissement (18) ; ou l'unité de revétement (24)
comprend I'extrudeuse (36), de maniere a extruder
et a appliquer la feuille de protection (22) au rétré-
cissement (18) simultanément ; I'extrudeuse (36)
comprenant une sortie d’extrusion (38) faisant face
au rétrécissement (18) et a proximité de celui-ci ;
I'appareil étant caractérisé par le fait de compren-
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dre des moyens (34, 35, 49) pour faire tourner I'ex-
trudeuse (36) et la sortie d’extrusion (38) autour de
I'axe (A), et de maintenir la sortie d’extrusion (38)
faisant face au rétrécissement (18) et a proximité de
celui-ci de maniére a recouvrir la totalité du rétrécis-
sement (13) avec la feuille de protection (22).

Appareil tel que revendiqué dans la revendication 9,
caractérisé par le fait de comprendre une unité de
commande (57) pour régler la vitesse d’extrusion
(Vp) et la vitesse de rotation (Vr) de la sortie d’ex-
trusion (38) I'une en fonction de l'autre.

Appareil tel que revendiqué dans I'une quelconque
des revendications 9 ou 10, caractérisé en ce que
I'extrudeuse (36) comprend une entrée (39) qui per-
met d’alimenter une matiere plastique pateuse al’ex-
trudeuse (36).

Appareil tel que revendiqué dans la revendication 9,
caractérisé par le fait de comprendre une unité de
plastification (25) pour plastifier la matiére plastique,
et qui est sélectivement reliée a I'entrée (39) pour
transférer la matiere plastique plastifiée a I'extrudeu-
se (36).

Appareil tel que revendiqué dans I'une quelconque
des revendications 9 a 12, caractérisé par le fait de
comprendre un rouleau (37) pour comprimer la
feuille de protection (22) sur le rétrécissement (18).

Appareil tel que revendiqué dans la revendication
13, caractérisé en ce que le rouleau (37) est ajusté
a I'extrudeuse (36) pour comprimer la feuille de pro-
tection (22) simultanément avec I'application de la
feuille de protection (22).

Navire de pose de pipeline immergé comprenant un
appareil (23) de raccordement de tuyaux tel que re-
vendiqué dans I'une quelconque des revendications
9a14.
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